We show how one can use the anisotropic properties of a coherent medium to separate temporally the two polarization components of a linearly polarized pulse. This is achieved by applying a control field such that one component of the pulse becomes ultraslow while the other component's group velocity is almost unaffected by the medium. We present analytical and numerical results to support the functioning of such a coherent medium as a polarization splitter of pulses. DOI: 10.1103/PhysRevA.65.053811 PACS number͑s͒: 42.50.Gy, 42.25.Ja, 42.25.Lc One of the remarkable consequences of one's ability to manage the dispersion of an optical medium ͓1,2͔ has been the manipulation of the optical pulses. While the dispersion management has been extensively practiced in nonresonant systems like fibers, its use in the context of propagation in resonant systems is only in recent times gaining prominence. In particular, one has discovered ultraslow light ͓3,4͔, superluminal propagation ͓5,6͔, stoppage, ͓7͔ and storage ͓8͔ of light. The atomic coherences and quantum interferences ͓9͔ are the key elements in control of optical properties of a medium.
One of the remarkable consequences of one's ability to manage the dispersion of an optical medium ͓1,2͔ has been the manipulation of the optical pulses. While the dispersion management has been extensively practiced in nonresonant systems like fibers, its use in the context of propagation in resonant systems is only in recent times gaining prominence. In particular, one has discovered ultraslow light ͓3,4͔, superluminal propagation ͓5,6͔, stoppage, ͓7͔ and storage ͓8͔ of light. The atomic coherences and quantum interferences ͓9͔ are the key elements in control of optical properties of a medium.
Here, we examine the propagation of a linearly polarized pulse in an anisotropic medium. It is well known that an applied magnetic field makes a medium anisotropic leading to the Faraday effect ͓10͔. Thus, the polarization of a cw field is rotated as if the field propagates through an isotropic medium with a magnetic field applied in the direction in which the cw field is propagating. Some earlier theoretical ͓11,12͔ and experimental ͓13͔ studies have shown how this magnetooptical rotation of a cw field in a medium can be enhanced to a large extent by using control lasers. One even found newer regions of frequency where the enhancement of the rotation angle was large ͓14͔. Further applications of coherent control of an anisotropic medium have been suggested ͓15͔.
In this paper, we discuss an important application of coherent control in an anisotropic medium. We show how an anisotropic coherent medium can be used to separate out two polarization components of a pulse. The idea was to use a control laser appropriately polarized and of suitable frequency so that one of the two circularly polarized components of the linearly polarized pulse propagates almost without absorption and its dispersion becomes quite different. The other component, being detuned, has only small absorption. Thus, if we were to think of the pulse as a combination of two polarized components, then one component propagates as if the medium were transparent and the dispersion for this component is such that it becomes ultraslow. The other component propagates without much effect as the medium is nonresonant. Clearly, under these conditions the two polarization components of the pulse separate out in time. Thus, the medium would act like a polarization splitter of the pulses.
Consider the propagation of a linearly polarized laser pulse through an anisotropic medium of length L. Let us write the input pulse in terms of its Fourier components as
where we assume that the pulse has a small spectral width. The amplitude x can be resolved in terms of two circular components
where, unit orthogonal polarization vectors ⑀ Ϯ correspond to Ϯ polarizations, and are given by
The induced polarization in the medium due to the interaction with the linearly polarized probe can be expressed as
Here, Ϯ () are the complex susceptibilities for the two circularly polarized components inside the medium. If we assume that the density of the medium is small so that the back reflections are negligible, then the field at the output can be written as
Clearly the two components of the pulse will travel with different group velocities v g Ϯ given by PHYSICAL REVIEW A, VOLUME 65, 053811
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